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Introduction

Trout are the most sought-after g_ameﬁsh in Connecticut, accounting for 2.1 million
fishing trips, or 54% of all inland angler trips annually. This exceeds both the 1.7 million
trips/year that the State’s anglers spend in pursuit of largemouth and smallmouth bass, and the
1.7 million trips/year spent in search of saltwater fish (all species combined). Approximately 1.4.
million of these trout fishing trips are to Connecticut’s rivers and streams. Most stream trout
fishing is sustained by the stocking of 452,000 adult size (9-12 inches) and 48,000 yearling size
(6-8 inches) trout that are raised by the DEP in the Quinebaug Valley and Burlington State Fish
Hatcheries (300,000 additional trout are stocked in lakes and ponds).

A comprehensive statewide survey of Connecticut’s streams was undertaken from 1988
to 1995 to gather detailed site-specific information with the purpose of determining whether or
not current Inland Fisheries programs could be enhanced. This survey provided extensive data
on trout populations, physical habitat, water quality, and angler effort and catch.

This Trout Management Plan was developed for Connecticut’s rivers and streams based
upon evaluation of the data collected during the Stream Survey, the results of past research done
in Connecticut, and from information in the scientific literature. The overall placement of streams
into management categories (Wild Trout Waters, Trophy Trout Waters, etc.) was guided by
consideration of available resources, and our understanding of angler demand and desires.

The plan was developed in three distinct steps. In the first step, streams were classified
based on their trout populations and existing fisheries. Data on growth rates, stream size, wild
trout biomass, and predicted carrying capacity (carrying capacity is the quantity of trout that can
be supported indefinitely) were added to provide a simplified snapshot of each stream which
included most of the information needed for trout management decisions. In the second step,
staff biologists used this information along with their knowledge of individual waters, angler
access, and research results, to select appropriate fishing regulations and stocking options for each

- stream (see Appendix A). In the third step, the Department will seek input from anglers on the
recommendations proposed in this report. Following review of public comments and discussions
between DEP staff and anglers, a final report will be issued and proposed regulations will be
drafted.

This plan has been developed to guide Connecticut’s trout fisheries into the 21st century
based on the results of recent research combined with the wisdom gleaned from over 125 years
of ongoing work. Implementation of this plan will enhance an already successful program. More
specifically, this plan will result in more efficient use of hatchery trout, increased awareness of
wild trout, greater angler satisfaction, and increased and more diverse angling opportunities.




History of Trout Management in Connecticut

Populations of native brook trout were widespread and abundant throughout Connecticut
during the early colonial period. Many of the region’s coastal streams supported runs of “Salter”
brook trout which grew to large size in estuarine waters (Bergin 1984, Ryther 1997). By the 1800s,
however, deforestation, erosion, dam construction, industrial development, and water pollution, had
greatly degraded Connecticut’s riverine habitat and depleted it’s native trout populations. The
Connecticut Fish Commission was established by an Act of the General Assembly in 1868 with the
stated objective of re-establishing salmon, trout, and shad populations in Connecticut’s waters.
Brook trout fry were soon imported, made available to property owners, and stocked in many of the
State’s streams. Length limits and creel limits were added in the late 1800s in response to concerns
over further depletion of brook trout populations by over-harvest.

A number of small state-owned and private trout hatcheries were in operation by the end of
the 19th century. The importation and propagation of many non-native species was made possible
by improvements in transportation and advancements in fish culture..Among other exotic species,
brown trout were introduced to the state in the 1860s (Behnke 1990) and rainbow trout were
introduced in the 1870s (Whitworth 1996). Other salmonid species stocked between the 1870s and

1920 include lake trout, kokanee salmon, coho salmon, chinook salmon, landlocked salmon, and
Atlantic salmon.

Trout management efforts during the 20th century continued to emphasize stocking
additional fish to satisfy angler demand and to mitigate for the ongoing loss of wild populations and
habitat. This approach maximized harvest and provided for a growing number of anglers
irrespective of the capacity of the resource. State Fish Hatcheries were constructed in the 1920s and
1930s, to produce a large and steady supply of trout for stocking. By 1940, approximately 250,000 -
350,000 trout were being grown at three hatcheries (Burlington, Kensington, and Windsor Locks)
and 50,000-100,000 additional fish were being purchased from out-of-state. Research done in the
1940s on the performance of brook, brown, and rainbow trout in Connecticut’s put-and-take fisheries
demonstrated that all three épecies provided good return rates to anglers; whereas, brown trout were
able to sustain a fishery over a longer time period (Thorpe 1944). These results enabled managers
to adjust hatchery production to better achieve fisheries objectives.

From the mid-1950s into the 1970s, Connecticut worked to develop experimental fisheries
for sea-run brown trout. Several domestic and wild sea-run strains were stocked as juveniles in the
lower reaches of coastal streams. Returns of sea-run fish were obtained and a small scale fishery for
large trout was produced in Latimers Brook (Jones 1965, 1966). This program was abandoned as
numbers of returning fish could not be sustained.

Angler demand for trout fishing continued to grow in the second half of the century and, in
1972, with the completion of the Quinebaug Valley State Fish Hatchery, trout production capacity
was more than doubled. From this point, every sizable stream with suitable habitat and public fishing



access was stocked with catchable size trout. Continued improvement in fish culture operations,
and major renovations to the Quinebaug Valley Hatchery (in the 1990s), have enabled the DEP to
stabilize production at 800,000 catchable size trout per year.

Until the mid-1970s trout management consisted almost entirely of put-and-take stocking of
yearling and adult-size hatchery-reared trout. Streams were stocked well beyond their natural
carrying capacity while harvest regulations were relatively liberal (five-per-day creel limit, no length
limit) and were designed primarily to distribute the harvest of stocked fish among more anglers.
Wild trout were managed similarly by default. Over the past 25 years, however, increasing numbers
of anglers have become interested in non-consumptive “catch-and-release” fisheries. As a result,
Connecticut’s first Trout Management Area (TMA) was created on the Willimantic River in 1976.
Additional areas were added in 1981 and 1988. These TMAs quickly became popular with anglers
due to higher catch rates and increased catches of large trout. Subsequent studies of these TMAs
clearly demonstrated the popularity and success of this approach (increased angler trips, total catch,
catch rates, and numbers of large trout). As a result, six additional TMAs were created in the 1990s.

In the late 1980s, some groups of anglers indicated an increasing awareness of, and

~ appreciation for wild trout. At the same time the Statewide Stream Survey was discovering and

documenting the state’s wild trout resources (Hagstrom et al. 1996). Subsequently, Connecticut’s
first Wild Trout Management Area was created on the Tankerhoosen River in 1993. This fishery
is managed exclusively for wild trout under catch-and-release regulations. The area has provided
good quality fishing and has been well received by anglers.

Data collected during the Statewide Stream Survey (1988-1995) has provided detailed
information on the physical habitat, flow levels, and water quality in Connecticut’s streams along
with information on populations of wild and stocked trout. Angler surveys have been conducted to
collect data on fishing effort, catch rates, and angler satisfaction. This information, along with the
results of recent DEP research comparing the performance of different strains of rainbow trout and
brown trout, and of stocking different sizes of brown trout (fry, fingerlings, yearlings), have provided
valuable insight into how to best enhance Connecticut’s trout fisheries.




Overview of Current Trout Management 'Prggram

Natural reproduction by trout, though common, is not adequate to support the current level
of trout harvest in Connecticut streams. Most of the 1.4 million fishing trips per year to
Connecticut’s streams are sustained by the stocking of trout that are raised by the DEP in the
Quinebaug Valley and Burlington State Fish Hatcheries.

Connecticut’s existing trout program includes put-and-take trout fisheries, fly fishing only
areas, and a variety of special Trout Management Areas. Angling regulations and trout stocking
have been adjusted to produce the following program elements.

1) Streams Under Statewide Regulations: Open third Saturday in April through the last

day in February. Five trout per day creel limit with no length limit. No gear
restrictions.

a) Stocked Streams under Statewide Regulations: Approximately 140 streams are
stocked with adult size (9-12 inches) brook, brown and rainbow trout and surplus
broodstock (2-10 lbs). All are stocked preseason (March-April) and most receive
supplemental inseason stocking (April-May). Twenty streams are also stocked in late
September or early October. Portions of the Farmington River are stocked during the
summer due to the river’s cool water temperatures. ~
Approximately 130 streams are stocked once preseason (March-April) with
yearling size brook trout (6-8 inches).

Intended purpose: To provide recreational fishing opportunities, for as many anglers

as possible, to catch and harvest trout in all waters open to the public which have
suitable habitat for trout.

b) Nonstocked Streams under Statewide Regulations: Wild trout inhabit a
significant percentage of CT’s nonstocked streams. Wild brook trout are found in
approximately 52%, and wild brown trout inhabit approximately 28% of streams in
Connecticut. These fisheries are managed under CT’s statewide trout regulations.

Intended purpose: To provide recreational trout fishing opportunities.

2) Fly Fishing Only Areas: Three Fly-Fishing-Only areas.are open from the third Saturday
in April through the last day in February. Angling is restricted to Fly-Fishing-Only
with a five trout per day creel limit and no length limit. Four other Fly-Fishing-Only

- areas are included within seasonal or year-round Trout Management Areas.

Intended purpose: To provide recreational trout fishing opportunities for fly
anglers in traditional Fly-Fishing-Only areas.
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'3) Trout Management Areas under seasonal catch-and-release regulations: Five
areas (Farmington River TMA, Hammonasset River TMA, Mianus River TMA,
Mill River TMA, Salmon River TMA) are managed under catch-and-release
regulations for portions of the year and open to harvest during the remainder.
Seasons, length limits and creel limits are specific to each area. Angling is restricted
to Fly-Fishing-Only on a portion of one area (Salmon River). All areas are stocked

with adult and/or juvenile trout.

Intended purpose: To enhance recreational fishing opportunities by providing
increased catch rates for adult size stocked trout during portions of the year and
catch-and-release fishing for smaller (<9 inches) trout throughout the year. To allow
harvest prior to periods of high natural mortality (summer).

4) Trout Management Areas under year-round catch-and-release regulations: Five
areas (Bladens Brook TMA, Willimantic River TMA, Housatonic River TMA,
Moosup River TMA, West Branch-Farmington River TMA) are managed under
year-round catch-and-release regulations. Angling is restricted to Fly-Fishing-
Only on all of one area (Willimantic River) and portions of two (Housatonic River
and Moosup River). All areas are stocked with adult and/or juvenile trout.

Intended purpose: To enhance recreational fishing opportunities by providing
increased catch rates for adult size stocked trout throughout the year. To provide
increased opportunities to catch holdover trout.

5) Wild Trout Management Areas: One area (Belding Wild Trout Management Area,
Tankerhoosen River) is managed solely as a wild trout fishery. No stocking is
allowed and angling is restricted to catch-and-release using barbless single hook
artificial lures and flies. A closed season is in place from October first through
the last day in December to protect spawning fish.

Intended purpese: To enhance recreational fishing by providing anglers with
opportunities to fish for wild trout.

Of 687 miles of state-stocked streams, approximately 140 adult-stocked streams make up
73% (500 miles), 130 ycarling-brook—trout-stocked streams total 23% (164 miles), and 10 TMAs
account for 3.3% (23 miles). Approximately 452,000 adult size trout (9-12 inches), 48,000 yearling
size trout (6-8 inches), and 1,500 surplus broodstock trout (2-10 Ibs) are stocked into these rivers and
streams each year. Roughly 60% of these fish are stocked before Opening Day. The majority of the
remaining fish are stocked later in the spring during the open season (37% of the total) and a small
percentage are stocked in larger more popular streams in the summer and fall (3% of the total).




During the spring period, anglers catch 81% of all adult trout stocked into streams managed
under statewide general regulations. Sixty-five percent of the fish that are caught in these streams
are harvested (approximately 250,000 trout). Productive trout fishing in most of these waters s

limited to springtime angling for recently stocked fish. This is due to the high harvest rate combined
with losses due to natural mortality and hooking mortality.

Hatchery production of catchable size trout is currently at capacity. Hence, our ability to
increase the total amount of fishing generated by put-and-take trout stocking is limited. As a result,
catch-and-release fishing has been successfully applied in CT’s TMAsS to increase the amount of
angling supported by a limited number of stocked trout. The Fisheries Division also regularly stocks
50,000-200,000 surplus hatchery brown trout fry, fingerlings, and yearlings into a wide variety of
streams having populations below carrying capacity, or limited potential for natural reproduction.
Several different strains have been stocked and evaluated for survival and growth in the wild. In

some streams, stocking surplus juvenile trout has been a cost effective way to increase production
- of high quality catchable-size trout.

All of the Fisheries Division’s trout stream management activities aré predicated on public
access to stream resources. Angler access to stocked streams on private property is being lost due
to land sales, development, and non-renewal of short-term leases for fishing access. Working within
this tightening constraint has limited trout stocking and other management to a shrinking subset of
the State’s streams with suitable trout habitat.

The annual costs associated with trout hatchery operations (1.4 million dollars/year) are
substantial, comprising 44 % of the Inland Fisheries budget. Other programs associated with trout,
including management evaluations, surveys, and administration, cost an additional $360,000/year,
bringing the total expenditures for trout management to 1.76 million dollars annually (55% of the
Inland Fisheries budget; 33 % of the entire Fisheries budget). Inaddition, a recent upgrade of the
Quinebaug Valley Hatchery, at a cost of $14.5 million dollars, was necessary to rejuvenate a failing
water supply, and to restore and modernize hatchery infrastructure.

Expenditures' by trout anglers have a net economic impact of $21.80 to $45.78 for each day
of fishing on Connecticut streams, resulting in an annual net economic impact of $4.9-$10 million.
In addition, the average trout angler places an additional value (consumer surplus) of approximately
$20.00 per angler-day on a fishing trip, resulting in an annual total of $4.1-$8.4 million (Consumer
surplus is the value of the trip above expenditures and is roughly equivalent to the “ticket price” of
a free market commodity. This value was estimated by asking how much greater an angler’s

expenses would have to become before they would have decided not to go fishing on a particular
day).

' Expenditures include money spent on fishing equipment (rods, reels, line, flies, bait, lures, waders, hip boots, creels,
bait containers, fishing vests, wading staffs, etc.), food, travel expenses (e.g. gas, tolls), lodging, guide services, etc.



Trout Research in Connecticut

A) The Statewide Stream Survey

A comprehensive survey of Connecticut's rivers and streams was done over a seven year
period between 1988 and 1995 (Hagstrom et al. 1996). Data on fish populations, physical habitat
and water chemistry were collected from 978 sites on 800 streams. These samples covered 98.3 km
or roughly 0.9% of the total length of perennial streams in Connecticut. Invertebrate populations
were assessed by collecting 4,141 samples from 855 sites. Fishing effort, catch and socioeconomic
value were determined by doing 85 angler surveys on 53 streams.

The objectives of the Stream Survey were to: 1) quantify the state's coldwater and warmwater
stream fishery resources, 2) compile a database which allows timely and accurate completion of
environmental permitting and reviews, 3) develop models 'which accurately predict species
composition and biomass in Connecticut streams, 4) make this information available to the general
public, and 5) provide the information necessary to develop a Trout Management Plan for
Connecticut’s streams. The first three objectives were achieved by collecting physical, chemical,
biological and angler survey data, by developing a computerized database, and by analyzing the data.
The fourth objective is being achieved by making six progress reports and a Statewide Summary
report available to the public upon request, and by the publication of a text for the general public.
The fifth objective is addressed by this report, wherein data collected during the Statewide Stream
Survey are used as the basis for developing a Trout Management Plan.

The findings of the Statewide Stream Survey have enabled the Fisheries Division to prepare
_ a trout management program which can be sustained by Connecticut’s stream resources and which
meets the needs of Connecticut anglers. Information on available habitat, wild trout, stocked trout,
angler effort, catch, and angler attitudes, are presented in the following sections (all from Hagstrom
et al. 1996). In addition, results of other trout research studies done in Connecticut and elsewhere,
are presented to address critical topics outside the scope of the Statewide Stream Survey.

B) Trout Habitat in Connecticut

There are at least 6,500 miles of perennial streams in the State of Connecticut.
Approximately 75% or 4,900 miles of this total provide habitat which typically supports trout during
at least part of the year.

Data collected from the 800 streams sampled during the Statewide Stream Survey identified
668 which were inhabited by trout and 495 that supported some level of trout reproduction. Based
on extrapolation of these data, wild trout are believed to inhabit 4,000 stream miles in Connecticut.
Many of these stream miles (approximately 2,800) are in 1st order streams which are typically small
and able to support only limited fishing. The remaining 1,500 - 2,000 miles are mostly 2nd and 3rd
order streams (medium sized) and account for the majority of habitat available for trout management
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in Connecticut. Fishing in most of these larger streams is dependent on stocked trout. Only 300
stream miles contain enough wild trout to support a significant amount of angling. Unfortunately,
many of these stream miles are on private property which 1s closed to public fishing.

C) Wild Trout in Connecticut

Wild populations of brook trout and brown trout are found in many Connecticut streams, and
are often the dominant fish species in small cold brooks. The 4,000 miles of stream in Connecticut

which are populated by wild trout contain an estimated 3 million trout of which 88% are brook trout
and 12% are brown trout. ‘

A total of 286 streams currently support notable populations of catchable-size wild trout (at
least 160 yearling and older fish/mile). This population density is adequate to maintain significant
fisheries (176 or more hours/mile) under catch-and-release regulations. Of the total (286), 221
streams have brook trout, 22 streams have brown trout, and 43 streams have a combination of brook
trout and brown trout. The number of streams that could currently support a wild trout harvest rate
of 160 or more fish/mile, equivalent to a lightly-stocked Connecticut streant, is 5 for brown trout,
44 for brook trout, and 9 for a combined catch of brooks and browns.

Wild trout resources are not evenly distributed throughout the state. Wild trout populations
with balanced age distribution and high densities are more common in the northwest corner of the
state due to fewer impacts from human activities, more topographic relief (i.e. higher gradient
streams), and cooler summer temperatures. Conversely, healthy wild trout populations are rare in
some other areas of the State (e.g. lower Fairfield County).

Brook trout are the most commonly occurring species of trout in Connecticut. Most brook
trout populations are only lightly fished and offer abundant opportunities to catch (and harvest) small
wild trout. Natural mortality of yearling and older wild brook trout is high (83% per year), with very
few fish reaching age 3 and no fish older than age 4. Because of the small size of the fish (6-8
inches) and difficult nature of the fishing, pursuit of wild brook trout is of interest to a limited
number of trout anglers. Still, given the quantity and wide distribution of the resource, potential
utilization is significant. Providing anglers with information on locations and appropriate fishing
techniques for wild brook trout may increase the popularity of these fisheries. Harvest restrictions
and careful monitoring, at least initially, may be necessary to maintain brook trout populations near
carrying capacity in the most popular fisheries.

Because brown trout generally live longer and grow more quickly than brook trout, brown
trout populations have greater potential to produce large wild fish (which are most desirable to
anglers). Natural mortality of yearling and older brown trout is approximately 60% per year, with
many streams containing 3 and 4 year old fish. Some wild brown trout survive beyond age 6.
Fishable wild brown trout populations are much less common than brook trout populations, and their
distribution within the State is limited. Additionally, wild brown trout mature at older ages and
consequently are subjected to a longer period of harvest before reaching spawning age. This makes
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brown trout even more susceptible to overfishing than brook trout. Harvest restrictions are necessary
to maintain brown trout populations near carrying capacity in accessible waters. ’

Wild rainbow trout are extremely rare in Connecticut, and are found in only six streams.
Wild rainbows are not abundant in any of these streams. None of the populations contain both
young-of-year and significant numbers of older fish. New York and Vermont have healthy self-
perpetuating rainbow trout populations which have been established for many years. It is possible
that wild rainbows are lacking in Connecticut due to the inability of domestic hatchery strains to
survive and reproduce in the wild. Connecticut streams may also lack some physical or chemical
component critical to the species’ survival. Regardless, since wild rainbow trout resources are
scarce, potential for management is low unless suitable genetic strains are identified, obtained, and
established. The value of doing this is questionable, as existing wild brook trout and brown trout
resources already provide ample opportunity for wild trout management.

One of the main objectives of the Stream Survey was to determine the quantity of trout that
could be supported indefinitely in each of the State’s streams. This “carrying capacity”, expressed
as pounds-of-trout-per-acre, can serve as a useful guideline for both trout stocking and wild trout
management. As a measure of carrying capacity, we examined the pounds-of-trout-per-acre, or
“standing crop” of wild trout in unfished or lightly fished streams with high quality habitat.
‘Standing crops in these streams ranged widely (0-166 lbs/acre), but indicated a conservatively
calculated average carrying capacity for trout of approximately 49 Ib/acre. The amount of cover for
adult trout was found to be the most important determinant of carrying capacity.

The existing population of trout in most Connecticut streams is less than the average carrying
capacity determined from unimpacted waters and less than predicted based on available adult trout
habitat. It appears that many wild trout populations are currently below carrying capacity duetoa
variety of reasons including angler harvest, insufficient spawning stocks, degraded spawning habitat,
and/or stocking of domestic strains of trout. Wild trout populations in stocked streams are often
heavily exploited because stocking trout generates greater levels of angler effort, and consequently,
increases the harvest of wild fish (Moring 1993). In addition, stocked fish themselves may adversely
impact wild trout populations through aggressive behavior and competition for food and space
(Bachman 1994). Thirty-nine stocked streams have significant natural reproduction and some larger
wild trout. In these streams, wild trout contribute only 5.5% of the total catch; however up to 66%
(mean = 40.6%) of wild trout larger than 6 inches are caught. In stocked streams with wild brown
trout, the abundance of age 2+ and older wild fish is generally lower (range: 0-128/acre, average
7/acre) than nonstocked (and consequently more lightly fished) streams with wild brown trout
(range: 0-226/acre, average 20/acre). Hence, if wild trout are to be managed effectively in stocked
streams, regulations which restrict harvest may be necessary, and/or stocking rates may have to be
reduced. ‘

Wild trout management alone could never replace the current levels of fishing effort and
harvest achieved through prudent State hatchery management and stocking efforts. However, wild
trout in Connecticut are a significant renewable natural resource. Because of the quantity of these
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resources, the prospects for improvement, and the evolving desires of the angling public, efforts to
conserve and enhance wild trout populations and fisheries are justified.

D) Stocked Trout in Connecticut

The Connecticut DEP stocks 452,000 adult size (9-12 inches) and 48,000 yearling size (6-8
inches) trout into the state’s streams each year to provide recreational angling. Most of these fish
are stocked to provide “instant” fishing. Long-term growth and survival are not necessary to achieve
management goals. However, in select streams, information on the survival and growth of stocked
trout, and on their impacts to wild trout, is needed to maximize the benefits of stocking,.

Survival of stocked trout in most Connecticut streams, including year-round catch-and-
release waters, is poor with few fish surviving from one year to the next. Reasons for this are not
completely clear, particularly since many streams support wild trout year-round. However, it is
likely that high harvest rates, less-than-optimum habitat during critical times of the year (summer
low-flow period and winter ice-up period), and the effects of domestication (generations of breeding

for performance in the hatchery rather than in the wild) combine to cause high mortality of stocked
trout in most streams.

Stream Survey sampling has shown that there are only two large streams in the state, the
Housatonic River and the Farmington River, that are capable of supporting large numbers of
holdover stocked trout. Late summer holdover (from the previous year) densities range from 7 to
22 trout per acre in the Farmington TMA (including some large wild holdovers), and from 0.7 to 23
trout per acre in the Housatonic TMA. Other sections of these rivers that could produce significant

numbers of holdovers currently do not because of harvest (Farmington) and lack of stocking
(Housatonic).

More stocked brown trout survive until the fall or the following spring than other species of
trout due to their lower catchability (Thorpe 1944; Cooper 1953) and higher tolerance of warmer
water (Elliot 1994). Harvest and natural mortality of stocked brook trout and rainbow trout is higher,
with virtually no stocked brook trout surviving a full year in any of the states streams, and only a
limited number of rainbows holding over in the Housatonic and F armington TMAs. This is due, in
part, to a higher vulnerability to angling. Due to genetically based behavioral differences, brook
trout and rainbow trout are easier to catch than brown trout. Also, more stringent thermal and habitat
requirements, and a naturally shorter life span (even wild brook trout in Connecticut rarely live
beyond age 3) contribute to higher mortality for brook and rainbow trout.

Different strains of the same trout species exhibit dissimilar survival rates and percent return-
to-the-creel. The Fisheries Division has evaluated a number of rainbow trout and brown trout strains
to determine which fish are best suited to achieve fisheries management objectives. Anglers
consistently caught a higher percentage of Kamloops strain rainbow trout than of three other rainbow
strains (Schluntz and Bender 1993). Erwin-strain rainbow trout are reported to be less migratory
than other rainbow strains, and have been used successfully in Connecticut to enhance catch rates
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